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[S^Seisl 0004 

[XIIS^XH 2002.10.02 

i^'^2\ gsi xiis 

[^921 SI Fabrication method of semiconductor device 

[saeJSHl 1-1998-002671-9 
[CHBieil 

[SSI ^Di^aisej 

[CH£ieJ3Hl 9-2001-100003-6 

[xi§a^£iAn 22!^ 

[SS^Se^Bs] 2001-041985-8 

§^a:i|l PARK.GEON WOOK 

[^ejm^eiSl 680515-1023927 

[^^eisl 121-220 

Aie^^AI DFS^ t.^§§ 389-11^X1 

[^^1 KR 
[^AhS^l 

{mm mm^ ni42^°i ^soii ss. ^©is x^l6o 

[IJISg^S] 16 S 29,000 ^ 

o ^ o ^ 

[^idsi^ssi 0 a 0 ^ 

[^A^S^S1 8 m 365.000 S! 

li^^lll 394,000 S 
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1020020060306 "^^V- 2003/9/3 

1}-^<^1 ^tb ^2^^ ^e1# ol^t!: -^'i t:!-!^} 

^9l ^n^]"^^ ^^^^ ^^1* *fl4i^}^ ^^^icf. ^ 

£ 2e 
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1020020060306 •a^>- 2003/9/3 

^;^> ^12: {Fabrication method of semiconductor device} 

£ la ^^1 £ le^ #2fl ^£^1 41^1- ^12: i^ltl: 

(AO ^ '^^^Iw ^e^M-, ^sl(Cu)^ ^i^^. wl^> 

<5> ZLflc-ll, ^El^ ^jrfi^, ^^T3l^3!|.^ ^z^(Reactive Ion 

Etching)«^] tifl^a ^'*^<^1 ;^ll^<^li=f. n^e^-^i. ^-fofl^ 

^z]- 71^1^1 #e:l-L(plug)sl- ^^flfl^(line)^ ^^1<^1 
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1020020060306 ""^^V^ 2003/9/3 

^ ^*>^ ^T^Sli ^^w>, oj&lt!: ^^^^ 4°}^ 

(dual damascene) ^^^^l^l" 
<6> 7]^s\ ^=l-^>^ "^^^"^l ^*>^ ^]<^M'^] 

(blanket) ^^1 Ir^-S-tl: S.^^ sh^^]^]^ ol^V 

<7> ZLS]^, £ la tfl^l £ le« %2:*H ^^fl^ ^£^1 ^4 ^l^: 

<8> i ia<^i til-sq- ^o], a>:£^fl 71:^(1)^ ^^^<=^1 

^^^(2) ^ ^>^^^tiB^(3)'^l ^2:#(1) ^Hl u]o> ^^^^ >qz^- 

Al ^z^-f^5-^o.s. A>-g-^l-7l ^tb ^11 SiCf'(4)^ 

<9> ojo^A-l, SiC#(4) ^<^1 ^^^^^-^S^i SiOC#(5)^ ^^^tb ^. 

;^ll SiOC^(5) tifl^^ ^^^1 ^2^-^^^^^ ^>-g-s}7l ^tt 

^12 SiCf'(4')^ ^^^*>^. ^-^1 f^^^^^-^S^i ^12 SiOCf^(5')^ ^ 

<10> £ Ibofl ti>5i|- ^o], ;^)12 SiOCf^(5') ^<^1 ^^^^1: SS*>J1 

^ ^^l-^H i^fl^^ ^^^^ ^11^^^^ ^^(T^lS^l)^ ^, ^11 

sfl€^ T3>rfia.S. ol-g-^>ji >112 SiCf'(4')^ ^2^^S.^^S. <^l-g-*H, «ll 
>id^S <^1^^ m Si(X:#(5') ^ ^12 SiCf^(4')^ afl^^dOO) 
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1020020060306 #^ "^^l- 2003/9/3 

<ii> cf^, £ Ic^l «>sq- ^o], ^^o^ ^-o] 

(100)^ ^^^iMl ^^1^>£^ ^12 SiOC#(5')S] ^^<=^] ^^^^\JL, ;^112^^^ 
^ o]^t\jL m SiC^(4)^ oj-g-^H, 

(3) ^ K"^^] ^ 71-^1 ^11 SiOCf'CS) ^ H *>-^^ ^11 SiC# 

(4) * ^z]-*><:=i wlo>(200)* 

<12> cV^, i idofl SA]:^ t3>S!^- ^o], i^^^ ^>-¥-#^till^(3)* 5L^^>o^ 

SiOCf^(5) ^ ;^12 SiOC^(5')^ ^tS<=^1 TaNAS ^1^^^ tifle]o:|^^Bi-(6) 

t!S\^ 300 A ^£^1 ^^tb ^. tiflBlo^^^^ce) >^ofl Hl6>(200) ^ nfl 

^^(100)» ^^^1 ofl^^Vi^ ^51^(7)1- 

<13> c)-^, i le^ll lal-sf ^o] ;^12 SiOC#(5')2l ^^o] x^^^ u^yp}^] 

<i4> ne-lM-. ^Mtb f^sfl «c}-^<^l^i^ f^^^"^^^^ '='1^^ SiOCf^ vfl 

ofl ^z}-^^f^^^ ^>-g-5l^ SiC^o] ^<as|c>l ^0.0.^, SiCf^^l ^^jsl^l 

<15> afl^^ 1^ nfl SiOC#^ S^sf ^^6\] ^^^o] 3]^ 
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1020020060306 ^^^V^ 2003/9/3 

ell- <>l-§-^ ^^>^ ^^-^l^^-l SiOC# ^«^1 SiC#<^l -a-'a^^^l 

<i7> ^7lt!- ^^^*l-7l ^ ^^<HlAi^ SiCf-l: f-^^ 

^Hl ^^lAl7lJL ols. siCf^^l- ^zl-^ ^M* ^^l-g-^M till^ 

<18> ^, ^T^ofl 4^ «]::£^1 >ll2: til-s.^1 7^51 ^^1: >a-*^l 

^Hl f^^V^^^^^ ^zl-^<='l wflHl^^^f^* ^^^^V^, tiflslol^^ ^^^^ 

s ^^^}<^ ^}^^^ ^^1^>^ ^^^"^^^ ^^^^^ i^#^l^m ^ 

^1; wilslcH^ ^S-'^l, ^^^^ i^^l-<=^ 

31- oi^^v^ Bfls:|oif.^ i.#Ai7]^ ^i-^^i- ^^^*1-Ji, 

sfl^^ *><^ til]e|ol^ ^ ^^*V<^ wfl^^ ^ ^] 

A^^>ol tiloV ^ HflAi^l- pfl^s^V^ ^;^l; ^ f^^^'S^^ ^^'^l ^^>^1 
Sl-«)-7l7ll2l o^pKV^ ^^11- X^srH ^l^^^T^. 
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1020020060306 #^ "^^>: 2003/9/3 

<19> o] ^^^]^ ^^'^^■i: ^^^^ ^ 31^, v\]^<>\%-^ 

S.^ ^el^7'>T3]-ols.(SiC)* 100 vfl^l 500A ^^]S. ^^j*>^ ^<'] i^V^^^H. 
f^^^'a^-^S^ ^&l^^^l^>w>ol^(3i0C)^ 10000 xfl^l 14000A -^^IS. 

<20> ^^^^>7] tifl^^T^sl- tilo}o^ vfl^ ^ wflBl^# ^ofl Ti, Ta, 

TaN-^S. ol^o^;?! ^^wj-;^!^^ 100-500 A ^1 ^^flS. ^>^^*>^ ^<5l w>^^ 

<2i> ^Bll- nflofl^, ^el* ^e^-^t']- 500-1500 A 

si ^^^is l^V ^-^^tb 1^^. ^Hl ^7l£^i^^ ^sll- 2^1- 

<22> o]t}, ^ ^^d\] tt|-^ ^£^1 ^IS «J-^<^1 tfl«fl ^^Hl-sl ^^t!r4. H 
2a i^^l £ 2e^ ^ 'i:^<^l 4€- ^12: i}-^^ ^^£<^14. 

<23> £ 2a<^l «>5^ 7]:^^ ^2:1-(11), ^ 7fl^ i;^> 

7> ^tH^l 7]^ ^>-^ «fl^^ ^>^<^1 -^-2-^ ol^o^^ 

^l-^^'a^(12)* ^^^*>^. ^V^^<S^H12)^ ^^^^S. ^A^}<^ tifl^^l- ^ 

«H *>^tifl^(i3)* 

<24> o] nfl. :5>-^Bll^(13)^ ^^^1 ^SlS. ^^^^ ^-^T^, ^ 

^ ^^^^>J1 ^^^] ^^}^ ^>-^ «fl^ 

(13)# ^^^^ =T^£ ^4. 
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1020020060306 "^^V: 2003/9/3 

<25> olo^Ai, sV-^wfl^(13)^ S.^^ til<^> ^^^^ ^tt ^^^1 

<26> o] nfl ^ ;^fl2«ll 2^ o.^^ ^^V^yo] :E.(SiC)* 100 tfl^^] 500 A ^ 

^IS. ^ 9X^^. «>^2i^>7fl^ 300A ^ns. ^^^^1^. 

-fr€^^7> 1-^^ ^E|^4Al?>til-olc(SiOC)l- 10000 i^^l 14000A ^^1 
S. ^^^^ ^ 9X^'^, «>^^*>7im 12000A ^ns. ^^^tt4. 

till -id ^ 311^1 ^<^1 ^<^1-^ ^l-'^^fl ^=11^ "i^^fl^V ^^^^ ^ 

<28> 4^, £ 2b<^l tiV^ ^*=>1. ^l2allel<Hf'(14') S-S.^} 

Ji ^ «1<='>S "=^1^^ "^^^ «11^^>^ mn^s^'^^W)^ 

*M ^l2wllelo1^(l4)* ^^^'?!^(15)^ ^^^^^ 

<29> rij-^, £ 2c<^l ^12^11 ^(15) ^Hl Sis^V^i 

^ ^^j-^H tiii^jd^s. <m^^^ <^^si ^>^<^i ^^*>^ ^]2n^o]^(u')-^ 

i^#^l7m ^12:?]-^^1- sfl^^ ^..^^y^c-il, c] tifl ^12^^B^- sfl^o^ # 
^ Hfl^^Sl ^ofl t|l^sr>a.s V]o} ^.6\] ^^t}^ ^^U^^^ ^^^^ ^ 

17-8 



1020020060306 ''^^>: 2003/9/3 

^O.T^, %^7^^<^^9] ^^^S. ^12^^^^ 5^11^ 

<30> o]B]^ >112^%^ p>iHS. 3l-c»1 42^^^^iU') ^ 

ol^^ SiOC^ ^^^^fl ^ «fl 

^^(100) ^ wl6K200)» ^-^Hl ^^i^ ^, ^12^^^ 3J||i^^ ^171*>J1 

<31> ol nfl, SiC^ SiOC^T=1- l^i tiH^ofl, i3lo>^ <:^l;^^^ ^^^^ 

A] ih^^-^S. #:?>^^^(15)^ wi|-€- ^ 2^-51 <H wlo>(200)» 

^] %^^rl^'^^a5)o] ^z1-J£]ol tifl^^(l00)» ^^^^>^. ^^^^S. 
^91 ^•^Ife w]l^^(100)5f ulo>(200)7> ^Aloll ^'^^S]^ ^«='li=f. 

<32> SiC^ SiOC^ <^=121-^<^1 ^«fl ^^^1^:^1=1- u-i ^ Ai^:s-<?> ^zi-«H 

^ 10% ^£ t-l ^fiE^z^-^ ^«S3^>^ til<:'>(200) w>^iS<^l ^^1^>^ ^1lBfl2l<H^ 

<33> cf^, H 2d<^l ^'^l, «1<^>(200)» *>^tifl^(13)# 

#^^'?!^(15) ^ JHl2tiflel<^#(14')2l ^^-^^ :5i^<Hl ^>i]:«j-^m(16)^ 
^Tfl ^^^^>^, ^-ar^J-^l^Cie) ^<H1 ^fi1(17)» ^^*><^ al<i>(200) ^ afl^^T^ 
(100)# i^ll^^cf. 
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1020020060306 #^ ''^^}' 2003/9/3 

<34> o] ui], ^>i>«J-;^l^(16)^ ^Bl(17)7> %-y^^<^mi5) ^S. ^^^n 

^o. wj.;^]^]-7l ^^^^V^ ^^S.^^, Ti, Ta, SE^ TaN 100~500A^ ^ 

^^IS- w>^^^>7flfe TaN^ 300A^ ^^IS. ^^^tl:i=l-. 

<35> ^5:1(17)1- ^z}-^ tt|l<>ll^, l-sj-^^V 500-1500 

^ns. ^^^^ cf-g-, ^]B.%- ^Hl ^7l£^lJ-^^S. wlo> ^ 

Bfl^^» ^11 ^^>£^ ifl^ 3500A^ ^ns. ^^^tlrT^. 

<36> t)-^, £ 2e<^l tiV^ ^^], ^^^^^(15)ol ic:#^ xrfl^zH 5|-^7l 

[^^^ Ml 

<37> :^ol, ^ SiCf-^ f^^^^^ ^^]Mf]JL <=>] 

^ ?l3iiiAi^>, :g;t^ ^# ^ ols wVSTil §H 

<38> ^tb, ^ 'ir^'^^ll^i^ ^1^^ SiOC#2)- ^^^<^1 ^#*> 
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1020020060306 ''^^V^ 2003/9/3 

11 

^^^'S^^^ <^1^^>^ tifle^^f^* ^^^^^f- hz.^^]7]^ ^^^1- 

^>7l "fl^W 5|-^7l;^l3^ 9!^>*>^ ^^1 

♦ Sf-*>^ ^£^1 ^^V ^1^ 1}-^. 
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1020020060306 '"^^V: 2003/9/3 

3] 

^7] vi\]€io]^o^S.^ >g^€rf}^}<>]^(.SiCm 100 vfl;^l 500A ^^]S. ^^^t} 
^ «Vi^l 4i^> ;*fl^ 1]-^. 

[^^IJ- 4] 

^1 1 %H1 $I<^^i, 

^7] f^:?}-^'?^^-^^-^ ^el^^Al7>w>ol^(SiOC)# 10000 ^^1 14000 A ^ 
%^^^}^ ^£^1 :5i;^> 13-^. 

5] 

^1 1 %H1 
61 

^1 5 %H1 

^7] ^^^^^M^ Ti. Ta, ^ TaN-^S- <5l^<H^ ■5-<^l^i t!: 
^^^*>^ ^£^1 ^^1- '?3-^. 
I^^^J- 7] 

^1 6 SZ^^i, 

>a-7l 100-500 A Si ^7)1 S. ai;^> IJ"^ . 

17-12 



1020020060306 ""^^V^ 2003/9/3 

500~1500A^ ^^IS ^^^tt ^^^^ ^7l£^«J-^ 
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200 
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IS. Idl 



IS. lei 



[S. 2a] 
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[£ 2bl 
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100 
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200 
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[S. 2e] 
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